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Psychosocial Predictors of Smoking 
Among Adolescents 


introduction 


Marshall W. Kreuter, Ph.D., and Kenneth E. Powell, M.D., M.P.H. 


Division of Health Education, Center for Health Promotion and Education, 
Centers for Disease Control 


The public health problems caused by smoking have been unequivocally documented. All 
death, disease, and disability caused by tobacco are preventable, and U.S. citizens need not 
bear the annual $39-billion to $55-billion burden (1) that accompanies health problems 
associated with smoking. The primary prevention message about smoking is simple and 
direct: Don't start. For many years and through various educational methods, the “don't start” 
message has been directed at children in schools all over the world. Even though recent 
studies reveal that some of these efforts have been successful (2-4), an understanding of the 
predictors of smoking among youth remains limited. More knowledge about the factors that 
influence the onset of smoking in given youth cohorts should provide health and education 
workers with more precise tools for creating school programs aimed at smoking prevention. 

The prevention of smoking is high on the research and program priority list in the Center for 
Health Promotion and Education (CHPE). CHPE places considerable emphasis on the 
nation’s youth, since the vast majority of people who smoke begin smoking when they are 
teenagers. Only 10%-15% of current smokers began smoking after the age of 19 (5). Within the 
past year, the Office on Smoking and Health was transferred from the Office of the Assistant 
Secretary for Health to CDC as a new unit in CHPE. This move should strengthen the public 
health efforts to counter tobacco use as a leading cause of unnecessary mortality and iliness. 

This supplement to the Morbidity and Mortality Weekly Report (MMWR) illustrates that 
certain epidemiologic methods can be used effectively in studying the effects of human 
behavior on health. It reports on six papers that were presented at the International 
Symposium on the Psychosocial Predictors of Smoking Among Adolescents at the Seventh 
Annual Meeting of the Society of Behavioral Medicine held in San Francisco, California, in 
March 1986. Four of the papers were designed to help explain why children and youth in 
various cultures start smoking. In their study of 7th- and 8th-grade students in two West 
German cities (Berlin and Bremen), Semmer et al. found that an adolescent's peer models, 
self-esteem, and ability to cope with stressful situations were important predictors of his or her 
smoking onset (Chapter 1). That study also showed how these predictive factors varied 
among students in differing socioeconomic groups. 

Although the rate of smoking onset seems to be decreasing for Americans as a whole, 
some evidence indicates that smoking onset may be increasing among certain minority 
groups (e.g., Mexican-Americans) and that minority groups may be at relatively high risk for 
lung cancer and other smoking-related diseases. Since the content of successful smoking- 
prevention programs is tailored according to psychosocial predictors, health professionals 
need to determine whether these predictors vary in salience among different cultural groups. 
Yet, data are limited regarding ethnic-group differences in the psychosocial prediction of 
smoking onset. 

Sussman et al. reported the findings of their study of psychosocial predictors among white, 
black, Hispanic, and Asian 7th- and 8th-grade students in Southern California (Chapter 2). 
Whereas three predictors (availability of cigarettes, low self-efficacy to refuse offers of 
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cigarettes, and the expressed intention to smoke in the future) were common to all groups, 
these investigators identified several other predictors that were unique to specific ethnic 
groups. 

Studying cigarette use among students in the biracial community of Bogalusa, Louisiana, 
Hunter et al. used the social learning theory to determine the extent to which selected beliefs 
and the influence of family and peers affect smoking experimentation and the regular use of 
cigarettes (Chapter 3). Krohn et al. used cross-lagged path analyses to study the relationship 
between smoking behavior and selected attitudes among a predominantly white, middle- 
class, and working-class group of students in junior and senior high schools in Muscatine, 
lowa (Chapter 4). One important finding in this study was that the smoking behavior of siblings 
was a very strong predictor of a student's smoking behavior. 

Dwyer et al. used data from the Berlin-Bremen Study to gain further insight into the 
question of what physiologic effects are produced in the early stage of smoking. They showed 
that among youth whc had smoked moderately for less than 2 years, changes in the direction 
of increased risk were found in 1) white blood cell count, 2) concentration of high-density 
lipoprotein in serum, and 3) spirometric measures of pulmonary function (Chapter 5). 
Although this subject clearly needs further study, the results suggest that cigarette smoking 
may enhance certain factors known to increase the risk for cardiovascular and other chronic 
diseases and that adverse effects caused by these factors can be detected soon after a 
person at increased risk begins to smoke. 

The final paper addresses the question: What can be done to prevent the problem? In this 
presentation, Perry et al. trace the development of a smoking-prevention program (Chapter 
6). The paper begins with a broad theoretical background of the problem and proceeds to a 
concern with the functionality of adolescent smoking. Finally, a predictive test of that concern 
with functional meanings and the implications for the design and evaluation of a school-based 
intervention are discussed. 

A glossary of terms follows Chapter 6. 

Whether the issue is smoking, overeating, choosing not to exercise or use seat belts, 
taking drugs, or abusing alcohol, volitional behavior plays a vital role in public health. This 
report on the determinants and predictors of smoking among children signals an important 
area of public-health study and research: the creative application of epidemiologic methods to 
Study the effects of human behavior on health. 


References 


1. Shultz JM. Perspectives on the economic magnitude of cigarette smoking. NY State J Med 
1985;84:302-6. 


Evans R, Rozeile R, Mitteimark M, Hansen W, Bane A, Havis J. Deterring the onset of smoking in 
children: knowledge of immediate physiological effects and coping with peer pressure, media 
pressure, and parent modeling. J Appi Psych 1978;8:126-35. 


Hurd P, Johnson C, Pechacek T, Bast L, Jacobs D, Luepker R. Prevention of cigarette smoking in 
seventh grade students. J Behav Med 1980;3:15-28. 


ow poe Turner R, Mason E. Summary of the findings of the school health education 
health promotion effectiveness, implementation, and costs. J Sch Health 1985;8:316. 


Centers for Disease Control. Smoking and health: a national status report. Rockville, Maryland: 
Centers for Disease Control, 1987:21. DHHS publication no. (CDC) 87-8396. 





Chapter 1 
Psychosocial Predictors of Adolescent Smoking 
in Two German Cities: The Berlin-Bremen Study 


Norbert K. Semmer, Ph.D.', Paul D. Cleary, Ph.D.2, James H. Dwyer, Ph.D.°, Reiner Fuchs, 
Ph.D.', and Peter Lippert, M.D.¢ 


'Berlin-Bremen Study on Health Behavior, Federal Health Office, Berlin, Germany 

Department of Social Medicine and Health Policy, Harvard Medical School, Cambridge, 
Massachusetts 

3institute for Health Promotion and Disease Prevention Research, University of Southern 
California, Los Angeles, California 

4State Health Administration, Hamburg, Germany 


INTRODUCTION 


Social influences are undoubtedly major predictors of smoking experimentation and 
initiation among adolescents. Numerous studies have shown that parental and peer smoking 
are related to adolescents’ smoking behavior, and a major focus of many smoking-prevention 
programs has been to teach adolescents to resist social pressures to smoke (1-3). Although a 
final judgment on the programs’ success is not yet possible, results so far are promising (4). 

A number of smoking-prevention programs have also focused on changing attitudes 
toward smoking; however, although these programs appear relatively successful in modifying 
attitudes, they are less likely to affect smoking behavior (5). The programs’ shortcomings may 
be related to the long-term health consequences of smoking, which are too abstract for and 
not within the time span of the adolescent (6). More recent approaches that address the short- 
term effects of smoking have been more successful (7). In line with the short-term perspective 
as well as with the important role of peers, a focus on social consequences rather than on 
health consequences also seems more promising. 

Another potentially important short-term effect concerns the affective aspect. Many 
smokers claim that smoking calms them down (8,9), and there is evidence that smoking 
behavior is indeed responsive to stressful situations (10). 

Because the predominant effect of nicotine is stimulation (17), the “calming” effect of 
smoking seems questionable. However, there is some supporting evidence. First, although 
physiological arousal in general increases, muscle tension decreases (12). Second, the effect 
of smoking may depend on the initial level of arousal, increasing at low arousal levels but 
decreasing or remaining constant at high arousal levels (13-15). This is in line with smokers’ 
reduced emotional behavior under stress when allowed to smoke (16). Third, smoking may 
improve performance in certain tasks (17), thus increasing one's self-confidence. Even if it is 
illusory, reflecting nothing more than the alleviation of distress caused by not smoking (18), the 
calming function of smoking reflects a popular stereotype and seems to have an impact on 
smoking behavior. 

Most investigators see the importance of this aspect in later stages of smoking, not in 
initiation (1), assuming that some experience of the physiologic consequences is required. 


Send requests for reprints to N.K. Semmer, Ph.D., University of Bern, Psychological Institute, 
Geselischaftsstrasse 49, 3012 Bern, SWITZERLAND. 


NOTE: The research reported here has been funded by the Federal Ministry of Youth, Family, and Health, 
the State Government of Bremen, and the Federal Health Office of the Federal Republic of Germany. 
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However, personal experience does not seem necessary if one considers the potent role of 
modeling (19). That smoking is calming may well be one of the most important messages 
conveyed through smoking models — and, indeed, adolescents do refer to the relaxation 
effects as important functions of smoking (20,21). 

If this expectation does develop during the “preparatory stage” (2), several hypotheses 
would foliow. One is that the expectation among nonsmokers that smoking might calm them 
down would be a predictor of smoking initiation. Another is that a low sense of well-being 
would also predict smoking, because this implies the frequent experience of dysphoric or 
stressful states. One well-known theory of drug use actually focuses on this assumption 
(22,23). Although some evidence associates anxiety (24) and emotionality (25) with smoking, 
the evidence is not consistent (26). 

One reason for this inconsistency may be that different aspects of smoking are important 
for different people. Persons who smoke as a function of negative personal perceptions 
constitute only one subgroup of smokers (8,9), and this type of smoker seems to be more 
prominent among females (13,27). Furthermore, differences in social class may be important, 
since people from lower social strata often experience more distressing events and are 
affected by them more strongly than people from higher social strata (28). 

This report, therefore, concentrates on the contribution of three factors — models’ 
behavior, expected consequences of smoking, and self-image — to the onset of smoking for 
different social groups. 


THE BERLIN-BREMEN STUDY ON HEALTH BEHAVIOR 
Design and Sample 

The Berlin-Bremen Study is primarily concerned with behavioral precursors of adult 
cardiovascular and neoplastic risk factors. Within a longitudinal design, the development of 
smoking, alcohol c ‘sumption, and physical activity are being studied to identify factors that 
predict this development. Also, medical data are gathered on a subsample, allowing investi- 
gators to test whether certain health effects of these behaviors can already be identified in 
adolescents (see Chapter 5). 

The study started in fall 1983 and ended in fall 1985. Questionnaire data were collected 
twice a year (fall and spring), and medical data were collected in the fall only. 

The sample was drawn from two types of schools: the “Hauptschule” (main school) and 
the “Gymnasium” (high school). These two types of schools tend to draw their students from 
rather different social backgrounds. The Hauptschule is attended mainly by children from 
lower social strata who are likely to be in blue-collar or lower level white-collar jobs later on. 
The Gymnasium, on the other hand, tends to draw children from higher strata; a large 
proportion of them eventually will hold higher level white-collar jobs, and many of them will 
later attend colleges and universities. The students in this sample were separated into these 
two types of schools after the 6th grade. 

A stratified sample of 104 classrooms from 22 schools led to 1,495 students’ participation in 
the first wave of measurements in fall 1983, representing 68% of those eligible. About two- 
thirds were 7th graders, and about one-third were 8th graders; 817 (54.6%) were boys, and 
678 (45.4%) were girls; and 812 (54.3%) were from the Hauptschule, and 683 (45.7%) were 
from the Gymnasium. Mean age was 13.5 years. Of the 1,495 students, 1,355 took part in the 
questionnaire study, 1,303 took part in the medical examination, and 1,163 took part in both. In 
Wave 2 (spring 1984), 1,302 students completed the questionnaire, and data are available 
from 1,234 of these longitudinal questionnaires. 


Measures 


The questionnaire contained information on the three health behaviors mentioned and on 


three possible areas of influence: the behavior of models, a student's attitudes, and stress and 
well-being. 
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Medical measures included a physical examination (blood pressure, heart rate, Tanner 
sexual stage, vital capacity, anthropometric measurements, and carbon monoxide in expired 
air), an analysis of venous blood (cholesterol, hemoglobin, erythrocytes, leukocytes, and 
thiocyanate), and a short interview. In this analysis, the following four measures were used: 


1. Students were classified as regular smokers if they reported smoking at least one cigarette 
per week, occasional smokers if they reported smoking less than one cigarette per week, 
and nonsmokers if they reported — on this question and on three additional questions — 
that they did not smoke at all. Any inconsistency of responses among nonsmokers 
automatically moved them into the category of occasional smokers. Analyses of carbon 
monoxide in expired air and thiocyanate in serum indicated good validity of self-reports 
(see Chapter 5). 


. Modeling friends’ smoking was selected for this analysis because it was more predictive of 
smoking onset than parents’ smoking. It represents a combination of several questions 
after z-transformation: the number of one’s friends who smoke, the amount of smoking of 
one’s best friend, and the amount of smoking of one’s boyfriend or girlfriend. 


. Questions about various consequences of smoking were grouped into four areas: long- 
term health, short-term health, social consequences, and affective consequences. Of 
these four areas, the affective-consequence index was selected for this analysis because it 
best predicted smoking onset. It consisted of three beliefs, e.g., “Smoking will calm 
me down.” 


. Ameans of measuring self-concept was based on the work of others (29-31) and on the 
authors’ own pilot work, and four scales were formed: self-esteem, body self-image, 
distress, and depression. The internal consistencies (Cronbach's alpha) of these scales 


ranged from 0.55 to 76.0. After z-transformation, they were combined into a single “self- 
image” scale (alpha = 0.61). 


Analysis 
Data on the prevalence of smoking for Waves 1 (fall 1983) and 2 (spring 1984) will be 


documented, based on the self-reported smoking index described above. The relationship 
between the onset of smoking and each of the three predictor variables will then be analyzed. 


RESULTS 


Table 1 shows percentages of nonsmokers, occasional smokers, and regular smokers in 
Waves 1 and 2 — in the longitudinal sample. In this sample, regular smoking increased from 
18.9% to 23.0% in the course of 6 months. 

In line with earlier findings (32), differences between school types were dramatic. In the 
Hauptschule, 31.3% and 39.0% of students were regular smokers, whereas in the Gym- 
nasium, percentages were rather stable around 6%. Regular smoking was slightly higher 
among girls than among boys. 

Hauptschule students, compared with Gymnasium students, not only smoked more but 
also had more smoking friends, had lower (i.e., less positive) self-images, and had higher 
expectations of positive affective consequences of smoking. 

Tables 2 and 3 concentrate on smoking initiation, i.e., on those students who were 
nonsmokers in fall 1983 (Wave 1) but started smoking — occasionally or regularly — by spring 
1984 (Wave 2). These analyses were confined to students who previously had claimed to be 
nonsmokers. Furthermore, students were excluded if they claimed to be nonsmokers but 
measurements of both carbon monoxide and serum thiocyanate showed that they had levels 
of more than one standard deviation above the nonsmokers’ mean of their respective group. 
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TABLE 1. Students’ smoking behavior in Wave 1 (fall 1983) and Wave 2 (spring 1984), by 
gender and smoking category 


Nonsmokers Occasional Regular smokers 
(%) smokers (%) (%) 








wi w2 wi Ww2 wi w2 


Male 53.7 49.9 17.4 13.8 28.9 36.4 
Female 46.5 44.3 19.0 13.2 34.4 42.5 
Total 50.6 475 18.1 13.5 31.3 39.0 





Male 82.5 82.1 12.9 13.6 4.6 4.3 
Female 87.2 86.1 6.1 6.1 6.8 7.8 
Total 84.8 84.1 9.5 9.9 5.7 6.0 


Male 66.8 64.5 15.3 13.7 17.9 21.8 
Female 67.7 66.1 12.3 9.5 20.0 24.4 
Total 67.2 65.2 13.9 11.8 18.9 23.0 1,234 





Of the 829 students who reported to be current nonsmokers in Wave 1, 66 were excluded from 
the analyses reported below. 

Table 2 shows the percentage of nonsmokers of Wave 1 who were smoking at least 
occasionally by Wave 2. Altogether, 11.5% of the students started smoking, and again, more 
new smokers attended the Hauptschule than the Gymnasium. 


TABLE 2. Percentage and number of nonsmokers in Wave 1 (fall 1983) who became 
smokers by Wave 2 (spring 1984), by gender and type of school 


Hauptschule Gymnasium Total 
Percent No. Percent No. Percent 











No 

395 
368 
763 





Table 3 shows how the onset of smoking depended on each of the three predictors: friends 
smoking, self-image, and expected affective beliefs. Based on Wave 1 values, for each of 
these three variables the sample was divided into two groups — of low values and of igh 
values, i.e., below or above the median. ron ee be phar ta 
of students who initially were nonsmokers who had started smoki ing by Wave 2, 
within approximately 6 months. “Smoking” refers to any kind of smoki dn: la elena 
or occasional. 
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TABLE 3. Percentage of nonsmokers in Wave 1 (fall 1983) who became smokers by 
Wave 2 (spring 1984), by predictor, gender, and school type 


Hauptschule Gymnasium Total 
(%) (%) (%) 
Low High Low High Low High 
(n= 281) (n = 479) (n= 760) 
25.0 20.3 6.1 10.8 10.9 16.4 


10.0 22.4 2.5 7.5 3.7 14.6 
19.2 21.2 4.3 9.1 7.3 15.6 











(n= 266) (n= 472) (n = 738) 
23.8 20.0 8.1 7.9 16.5 11.9 
27.4 8.8 4.4 45 12.4 5.6 
25.5 16.5 5.7 6.5 14.1 9.5 


(n= 254) (n= 458) (n=712) 
19.7 24.1 8.3 8.1 12.8 15.2 


14.3 32.0 3.7 48 6.6 13.5 
17.6 27.1 5.9 6.4 9.8 14.4 





Section A of Table 3 shows the influence of friends’ smoking. In the total group, roughly 7% 
start smoking when few of their friends smoked, and 15.6%, when many of their friends smoke 
in Wave 1. The effect is stronger for girls than for boys. For males, it appears only in the 
Gymnasium, whereas there is a slight tendency for a reversed effect for Hauptschule boys. In 
the total Hauptschule group, there is no effect at all; in the total Gymnasium group, there is. 

Section B of Table 3 shows how the onset of smoking depended on self-image and also 
shows clear-cut differences between school types. Whereas the influence of friends was 
confined to the Gymnasium, self-image was found to be a predictor in the Hauptschule only. 
Here, about 26% of students with a low self-image but only about 17% of those with a positive 
self-image started smoking. Also, the effect was stronger for girls than for boys. 

Section C of Table 3 refers to expected affective consequences, or beliefs. Again, there 
were more new smokers in the group who in Wave 1 expected positive affective conse- 
quences, and again the relationship was somewhat stronger in the Hauptschule group, 
especially among Hauptschule girls. 

Thus, the relationships between the predictors and smoking were different for the two 
school types and to some extent also for the two genders. Statistically speaking, this reflects 
an interaction between the predictors and school type and between the predictors and 
gender. For a more sophisticated statistical analysis, logistic regression analysis was used in 
Somat tio efleats of ob Geum predituns ts enn Guth al cutidiinn tir 
variables. The results confirmed the interactions of school type with friends’ smoking and with 
self-image. The interaction of gender with friends’ smoking also was significant. Thus, the 
stronger effect of friends’ smoking in the Hauptschule group and among the girls is not likely to 
be a chance result, and the same conclusion can be drawn for the stronger influence of self- 
image among the Hauptschule students. For affective beliefs, the effect for the total group was 
Statistically significant; the interaction, however, was not. 
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DISCUSSION 


Differences between the two school types were drastic in terms of both cross-sectional 
smoking rates and smoking initiation. The two subsamples differed with respect to practically 
all potential predictors. In the Hauptschule, smoking was very much a normative behavior, 
whereas in the Gymnasium it was not. Hauptschule children had self-images less positive 
than those of the Gymnasium students, which further underscores the social-class difference 
between these two types of schools. 

Although all three predictors seemed to be important for smoking onset, the most striking 
aspect of the results was that peer models exerted their influence in the Gymnasium group 
only, whereas self-image was found to be an influence only in the Hauptschule group. Though 
much less clear, the pattern was similar for affective consequences, suggesting that affective 
influences in general might be more important in the Hauptschule. 

Two explanations seem plausible for these results. One is based on the finding that 
Hauptschule students have a lower self-image and thus more often have to cope with 
dysphoric states. At the same time, they are more likely to have less command over problem- 
solving strategies than do children from higher strata. Smoking as a coping strategy is quick 
and easy. It is socially accepted in the students’ environment, and — according to the popular 
stereotype, which to some extent has found its way into the minds even of nonsmoking 
students — it promises to be effective. Furthermore, obtaining cigarettes is not difficult for the 
students, according to their own reports. 

A second interpretation focuses on a different timing of the development of smoking 
behavior in different social strata. Nonsmokers in the Hauptschule are nonsmokers even 
though a substantive proportion of their friends and classmates already are smoking. Thus, 
they have resisted peer influences for quite some time before they themselves have started. 
Gymnasium students, on the other hand, live in a social environment much less conducive to 
the smoking habit, and there is less need to resist peer influences. When a habit like smoking 
Starts to spread in the classroom, others may pick it up, mainly because of this modeling and 
peer-pressure factor. Still others are less affected by this influence, and if they do start 
smoking later, the affective aspect is more relevant. Thus, the mechanism of starting may be 
quite different for “early” than for “late” beginners, and the sample of nonsmokers who started 
smoking during this study represents early beginners at the Gymnasium and late beginners at 
the Hauptschule. This interpretation would imply 1) that for Hauptschule children who entered 
this study as smokers, friends’ smoking may have had more influence than affective variables 
when they did start smoking and 2) that for Gymnasium students who may start in later years, 
the affective aspect would be of increasing importance. 

This would also correspond with the following explanation for the influence of peer modeis 
on students at the Gymnasium: in an environment where few people smoke, the individual 
smoker is highly visible and outstanding. Visibility is one aspect that increases the impact 
of models (19). 

To decide which of these two explanations is more plausible, investigators would have to 
Study population groups that cover a wide range of social-class characteristics and a wide age 
span. Only then could it be determined whether early beginners and late beginners show the 
same characteristics in different social strata. 

As for gender differences, the pattern of results points to a stronger effect among girls, but 
only in one predictor — friends’ smoking — is this effect reliable when tested with more 
complex statistical methods. 

if corroborated by further research, results like these could have important consequences 
for prevention programs. Results of this study suggest that prevention programs should focus 
not only on peer pressure but also on methods for improving self-esteem, coping with stress 
and anxiety, and improving social skills, as has been done in some recent prevention efforts 
(33,34). With regard to attitude change, more emphasis should be given to expectations about 
affective consequences. These program components should be most promising in lower 
social strata and in the prevention of a “late” smoking onset. 
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INTRODUCTION 


Successful programs on the prevention of cigarette smoking have been developed to 
counteract hypothesized determinants of smoking onset (1). These determinants have been 
inferred from known psychosocial predictors (2). Unfortunately, although the rate of smoking 
onset is decreasing for Americans as a whole (3,4), some evidence indicates that smoking 
onset may be increasing among certain minority groups (e.g., Mexican-Americans) (5) and 
that minority groups may be at relatively high risk for lung cancer and other smoking-related 
diseases (6). Since the content of successful smoking-prevention programs is tailored 
according to psychosocial predictors, health professionals need to determine whether these 
predictors vary in salience among different cultural groups. Yet, data are limited regarding 
ethnic-group differences in psychosocial predictors of smoking onset. This study identifies 
ethnic-group differences in 1) self-reported rates of smoking initiation among Southern 
California (Los Angeles and Orange counties) white, black, Hispanic, and Asian adolescents 
as they move from 7th to 8th grade and 2) psychosocial predictors of smoking initiation. 


METHODS 


Questionnaires were administered to the same cohort of students in May 1982 and May 
1983 as part of a longitudinal study of smoking behavior in which a standardized procedure 
was used for measuring objectivity of self-reports (7). The questionnaire included items on 
parental and peer smoking, smoking pressures exerted by parents and peers, knowledge of 
the health consequences of smoking, effect of smoking on self-image, risk-taking preference, 
problem behavior in the classroom, satisfaction with achievement/performance in school, 
self-esteem, perceived availability of cigarettes, difficulty in refusing offers of cigarettes, and 
intentions concerning smoking. The sample consisted of 500 whites (218 males, 282 
females); 211 Hispanics, primarily Mexican-Americans (95 males, 116 females); 80 blacks (36 
males, 44 females); and 83 Asians, primarily Chinese and Japanese (41 males, 42 females) 
selected from 49 cooperating schools in Los Angeles and Orange counties. The sample was 
fairly representative of the ethnic composition of the two counties, except that the Asian 
subgroup was 50% overrepresented. The dependent variable was determined by partici- 
pants’ responses to the question “Have you ever had even one puff on a cigarette?” 
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RESULTS 


The prevalence of ever trying a cigarette (i.e., the percentage of 7th graders and these 
same students in 8th grade who had ever tried a cigarette) and smoking onset rates (i.e., the 
percentage of 7th-grade nonsmokers who had tried a cigarette by the 8th-grade measure- 
ment time) are shown in Table 1. The prevalence of trying smoking and the onset rates were 
highest for Hispanics and blacks, followed by whites, and were lowest for Asians. Among 
Hispanics, the rate of smoking onset was slightly higher for males than for females, whereas in 
the other ethnic groups the rates were nearly identical for males and females. These results 
are consistent with other reported ethnic-group differences in onset rates in California (5,8). 
Some other reports indicate a higher percentage of regular smoking (i.e., smoking cigarettes 
on a monthly or weekly basis) among white young adults than among Hispanic or black young 


adults (3,4), suggesting differential quitting patterns by ethnic groups or regional differences 
in onset. 


TABLE 1. Percentage of nonsmokers in May 1982 who became smokers by May 1983, by 
grade and ethnic group; and onset rates, by gender and ethnic group; Los Angeles 
area, California 





Whites Hispanics Blacks Asians 
(n = 500) (n=211) (n = 80) 





Prevalence 
7th grade 0.51 0.56 0.60 0.35 
8th grade 0.70 0.79 0.80 0.52 


Onset rate 
Males 0.39 0.59 0.58 0.27 
Females 0.41 0.53 0.57 0.24 
All 0.40 0.56 0.57 0.26 





Twenty-nine self-reported items were combined to form 14 indices. Cronbach's alpha 
coefficients, calculated for each index within each ethnic group, ranged from 0.50 to 0.93, 
indicating reasonable internal consistency. Interindex correlations ranged from zero to 0.53, 
indicating reasonable discriminant validity. Mean differences between ethnic groups were 
calculated. Duncan's multiple range tests revealed that blacks reported the highest mean 
levels of adult and peer smoking, adult and peer approval of smoking, and intentions to smoke 
in the future. Hispanics had the next highest levels, followed by whites and Asians. Although 
these between-group differences are informative and consistent with previous studies (9), 
they do not identify within-group predictors of smoking initiation. 

Pooled within-group correlations between the best predictor-item composite of smoking 
onset and each item included in that composite were calculated (10). A sharp drop in 
magnitude of correlation coefficients was observed below a correlation of 0.3. Correlations at 
or above 0.3 were considered “meaningful” and are shown in Table 2. 
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TABLE 2. Psychosocial prediction of smoking onset among 7th- and 8th-grade stu- 
dents, by ethnic group* 





Predictor Whites Hispanics Blacks Asians 
Adult use 0.54 0.38 
Adult approval 0.45 0.32 


Peer use 0.54 0.36 0.33 
Peer approval 0.46 0.51 
Peer pressure 





of health consequences 
Effects of smoking on self-image 0.45 


Risk-taking preference 

Problem behavior in classroom 0.37 
Low achievement in school 0.33 
Low self-esteem 


Availability of cigarettes 0.36 0.40 0.39 
Difficulty in refusing cigarettes 0.76 0.58 0.66 
Intentions concerning future 


R-square 0.18 0.19 0.29 0.14 
% Correctly classified 0.70 0.73 0.75 0.76 


“Only structural correlations > 0.3 (considered meaningful) are shown. 


The meaningful predictors of onset for whites, from strongest to weakest, were reported 
difficulty in refusing offers of cigarettes, intentions to smoke in the future, peer smoking, adult 
smoking, peer approval of smoking, improved self-image by smoking, problem behavior at 
school, and availability of cigarettes. The meaningful predictors for Hispanics, from strongest 
to weakest, were reported improvement in self-image by smoking, difficulty in refusing offers 
of cigarettes, peer approval of smoking, adult approval of smoking, availability of cigarettes, 
intentions to smoke in the future, peer smoking, and achievement in school. The meaningful 
predictors for blacks, from strongest to weakest, were difficulty in refusing offers of cigarettes, 
intentions to smoke in the future, availability of cigarettes, and risk-taking tendencies. Finally, 
the meaningful predictors for Asians, from strongest to weakest, were availability, self- 
esteem, achievement in school, adult use, problem behavior at school, peer smoking, and 
adult approval to smoke. 





Predictors, by Majority/Minority Status in Schools 

One variable that could account for some of the results was whether an ethnic group was 
the majority group at a school. For example, peer approval may be a predictor of smoking 
onset for minority students, who turn to smoking to feel accepted by peers or to feel like an 
adult when they do not feel accepted. Of the 77 schools studied, whites were a minority in 7%; 
Hispanics, in 53%; blacks, in 36%; and Asians, in 100%. Structural correlations were 
calculated for whites, Hispanics, and blacks as a function of whether they constituted a 
majority or minority group within the school. The coefficients were identical regardless of 
majority/minority status. Thus, the ethnic-group composition of schools does not appear to 
affect ethnic differences in the patterns of the predictors. 
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Predictors, by Gender 

Within ethnic groups, the results were essentially the same for both genders; however, 
mean differences were found as follows: males reportedly were influenced more by adult 
approval of smoking and by risk-taking preferences than were females, and females were 
more aware of the health consequences of smoking (all Duncan multiple range test p values 
< 0.05). The correlational results could have also varied by gender of student. In fact, a 
crossover interaction of gender by ethnic group could result in a zero correlation when 
examined by ethnic group alone. No crossover interactions were found in the present study, 
although some predictors were statistically meaningful for only one gender within an ethnic 
group. Exceptions regarding the structural discriminant correlations were as follows: 1) among 
whites, availability of cigarettes was a strong predictor of onset for females (0.49) but not for 
males (0.04), 2) among Hispanics, low achievement in school was a strong predictor of onset 
for females (0.50) but not for males (0.04), 3) among blacks, peer pressure was a meaningful 
predictor for males (0.37) but not for females (-0.04), and 4) among Asians, difficulty in 
refusing cigarette offers and intentions to smoke cigarettes in the future were important 
predictors for males (0.62 and 0.42, respectively) but not for females (-0.20 and -0.08). 


DISCUSSION 
Interpretation of Findings, by Ethnic Group 

Although several predictors were common to some ethnic groups and the knowledge of 
health consequences was not predictive in any of the groups, only three predictors — 
availability of cigarettes, difficulty in refusing cigarette offers, and intentions to smoke 
cigarettes in the future — were common to all four ethnic groups. Thus, unique combinations 
of variables may have been relevant to the prediction of smoking onset in different ethnic 
groups. Even common predictors varied in relative importance in the ethnic groups. The 
relative importance of the common predictors could be attributed, in part, to sex differences. 
The availability of cigarettes predicted onset only for white females, and the difficulty in 
refusing cigarettes and intentions concerning smoking in the future predicted onset only for 
Asian males. 

For whites, aside from the “refusal” and “intention” indices, variables related to social 
environment (peer smoking, adult smoking) were the best predictors. Whites may be likely to 
try cigarettes to model the behaviors of persons around them. For Hispanics, aside from the 
refusal index, direct personal- and social-reinforcement variables (improved self-image by 
smoking, peer approval of smoking, adult approval of smoking) were the best predictors. They 
may be likely to try cigarettes because they want to please family or friends or because 
significant others do not strongly disapprove of their smoking. For blacks, aside from the 
refusal and intention indices, risk-taking preferences and availability of cigarettes were the 
best predictors. They may try cigarettes because they believe smoking will add excitement to 
their social environment. Finally, the strongest predictors for Asians, aside from availability of 
cigarettes (and refusal and intention indices for males), were general self-esteem and self- 
esteem related to performance at school. Asians who feel that they are doing poorly in schoo! 
may feel very bad about themselves and may try cigarettes to feel better or to be more like 
grownups around them who smoke (Table 3). 
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TABLE 3. Summary of psychosocial predictors of smoking onset, by ethnic group* 





Summary Category Predictors 


Did not predict for any groups Pressures to smoke exerted by parents 
Knowledge of health consequences 


Predicted for all groups Availability of cigarettes 
Difficulty in refusing offers to smoke 
Intention to start smoking 





Best other predictors for whites Adult and peer models of smoking behavior 


Best other predictors for Hispanics Self-image as a smoker 
Adult and peer approval for smoking 


Best other predictors for blacks Risk-taking preference 


Best other predictors for Asians Low self-esteem 
Poor achievement in school 





“Differences between the sexes are discussed in the text (in the Discussion section). 


implications for Preventing Smoking Onset 

The finding that different variables predict whether adolescents from different ethnic 
backgrounds may try smoking possibly reflects unique social and cultural contexts. Cap- 
italizing on treatment components that are socially relevant may make them more effective in 
reducing smoking onset rates across several adolescent subgroups. Although this study 
suggests that all adolescents should be taught how to refuse offers of cigarettes, environmen- 
tal and cognitive interventions could also be modified to better meet the needs of different 
subgroups. Whites may need seif-instructional approaches to counteract tendencies to model 
the smoking behavior of others. Hispanics may need more environmental incentives against 
smoking as well as information on smoking’s unpopularity among most people (6). Blacks 
may need to learn how to change their risk-taking behavior or to modify their expectations that 
smoking is exciting. Finally, Asians may need to counteract feelings of low self-esteem and to 
have more opportunities to be successful at school. In large, school-based studies, person- 
alized “treatment menus” could be offered to youths with different beliefs regarding smoking 
onset, or all of the above interventions could be provided to all youths. 


Limitation of Findings 


Several caveats must be considered in interpreting the findings of this study. First, higher 
levels of smoking behavior were not investigated. Smoking onset is a stochastic process, and 
different psychosocial predictors may influence higher levels of use (2). On the other hand, 
similar predictors have been found to operate at higher levels of use in at least one published 
study (11). 

Second, many factors — insufficiently explored — undoubtedly contributed to the results 
obtained in this study, i.e., a relationship between ethnic group and psychosocial predictors of 
smoking onset, including 1) differential familial organization, 2) unique historical/cultural 
milieus, 3) reactions to societal labeling, 4) socioeconomic status, and 5) reading-level 


influences on questionnaire responses (12). Therefore, these data should be interpreted 
with caution. 
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Third, this set of 14 indices best predicted onset in whites (nine of 14 indices). Although the 
indices predicted onset in the other three ethnic groups fairly well (four of 14 indices for blacks 
and seven of 14 indices for the other groups), investigators may need to be sensitive to other 
variables and approaches to get a more complete and convergent picture of ethnic-group 
differences in smoking onset. Little information has been published on ethnic-group dif- 
ferences in self-reported psychosocial predictors. Additional studies on this subject would 
promote an understanding of culturally specific smoking-onset processes and would enable 
health-care professionals to maximize smoking-prevention programs in large, heter- 
ogeneous, urban and suburban areas such as Southern California. 
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INTRODUCTION 


Since 1976, the use of cigarettes by children and adolescents has been extensively studied 
in the biracial community of Bogalusa, Louisiana (1). Psychosocial influences on tobacco-use 
behaviors (2-5), longitudinal and secular trends in tobacco use (6), and the 
consequences of early initiation of cigarette smoking (7-10) have been documented. In the 
research described here, psychosocial factors included environmental influences (parental, 
peer, and sibling smoking behaviors), health beliefs, and beliefs about reinforcement con- 
tingencies for cigarette-smoking behavior and smokers. Social learning theory (11) was used 
as the theoretical framework guiding the selection of variables to be examined in this 
investigation. The following four classes of variables were selected: 1) modeling (actual 
behavior of models and beliefs about models’ behavior), 2) beliefs about mastery experiences 
related to cigarette smoking (e.g., “People smoke to be grown up”), 3) social persuasion and 
knowledge (e.9., “People smoke because their friends smoke” and “Cigarette smoking 
causes cancer”), and 4) beliefs about physiological reinforcement (e.g., “People who smoke 
seem to be more at ease”). Four indices focused on the following types of beliefs: health 
beliefs concerning the adverse effects of cigarette smoking, external-attribution beliefs 
concerning the cause of cigarette smoking, external-attribution beliefs concerning the cause 
of cigarette-smoking behavior in models, internal-attribution beliefs referring to perceived 
psychological influences on cigarette-smoking behavior in models, and beliefs about phys- 
iological reinforcement of cigarette smoking. 

This study was designed to obtain reliable information on the attitudes, beliefs, and 
behavior regarding cigarette smoking in an entire population of children and to document the 
clinical emergence of adverse relationships between cigarette smoking and risk factors for 
cardiovascular disease in childhood and adolescence (7-10). 


MATERIALS AND METHODS 


Surveys on tobacco use were conducted in 1976-1977, 1981-1982, and 1984-1985 as part 
of ongoing surveillance for cardiovascular disease risk factors in the entire pediatric popula- 
tion (children ages 8-17 years) of a semirural southern community—Bogalusa, Louisiana. 
Respondents consisted of 2,880 children in 1976, 2,158 in 1981, and 2,380 in 1984. Follow-up 

surveys of young adults, previously examined as children, were also conducted in 1978-79 
and 1982-83 (9,10). identical methods, measurements, test-retest reliability, and objective 
verification with plasma thiocyanate were used in all studies (1,6). Questionnaires were self- 
administered, with a staff member nearby to guide and implement the procedure and to 
answer additional questions. The questionnaire was read from a tape recorder for children in 
grades 3-6. A synonym list was developed to ensure standardized responses to students’ 
questions about word meanings. Questionnaires were completed in private booths, and 
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children were assured that their answers would be kept confidential. In 1976-1977, four 
parallel questionnaires were developed with identical items randomly rearranged from one 
form to the other. Twenty-six items concerned beliefs or attitudes regarding cigarette smoking. 
Of these, seven pertained to environmental influences (smoking behaviors of parents, 
siblings, and peers), nine concerned tobacco-use behavior, two described smoking age 
(initiation and maintenance), and the other eight focused on selected health practices. 

The following definitions were used to describe cigarette-smoking behavior: 


* Adopter: child who smokes at least one cigarette per week. 


* Nonadopter: child who used to smoke at least one cigarette per week but no longer 
smokes cigarettes. 


* Experimenter: child who is currently experimenting with cigarettes (fewer than one 
cigarette per week). 


* Experimental nonadopter: child who at one time was an experimenter but quit smoking 
without becoming an adopter. 


* Never smoker: child who never smoked a cigarette. 


RESULTS 


Since 1976, cigarette smoking among children ages 8-17 years in Bogalusa has decreased 
(6). Overall, 15%, 10%, and 11% of the children in this study were cigarette-smoking adopters 
in 1976-1977, 1981-1982, and 1984-1985, respectively. Of the race-and-gender groups, white 
males began the earliest experimentation with and adoption of cigarettes, and they tended to 
quit smoking cigarettes early in adolescence. Black males and white females experimented 


and adopted cigarettes at later ages. White females were more likely to remain habitual 
smokers. Black females did not have cigarette-smoking rates simiiar to those of other race- 
and-gender groups until they reached their 20s (6,9). 

Differences were examined between children who at some time had tried smoking 
cigarettes (combined categories of adopters, nonadopters, experimenters, and experimental 
nonadopters) and children who had never smoked. Race-and-gender groups responded 
differently to questions concerning the influence of family and friends on trial cigarette- 
smoking behavior (2). Stepwise regression analysis of trial smoking behavior showed that 
among white boys, age and the smoking behavior of friends, fathers, brothers, and sisters 
were significant contributors in predicting smoking behavior (R@ = 0.32). Age, smoking 
behaviors of friends, sisters, fathers, mothers, and presence of a sister were significant 
predictors of trial behavior among white girls (R2 = 0.38). Among black males and females, 
age and smoking behavior of friends and brothers appeared to be the only environmental 
factors that significantly contributed to the respondents’ trial behavior (R? = 0.27 and 0.30, 
respectively). 

Four questions concerning social reinforcing influences on smoking behavior were asked 
to test whether beliefs about the social reinforcement contingencies associated with cigarette 
smoking distinguished between simply trying cigarettes (experimenters) and becoming 
regular users (adopters). Analysis of variance could not distinguish between trial and regular 
use but could distinguish between current and noncurrent smokers (2). Current smokers, 
either adopters or experimenters, were more likely to believe “It is nice to smoke cigarettes 
with friends” and “My friends like me because | smoke” and less likely to believe “My parents 
don't want me to smoke cigarettes” and “Kids who don’t smoke get better grades.” Those who 
had never smoked were the least likely to endorse these statements. Those who had smoked 
previously and quit (both nonadopters and experimental nonadopters) agreed moderately 
with these statements. 
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More than 60% of all children who had ever tried cigarette smoking reported that they were 
given their first cigarette (3). Among those, 36% who started before age 12 smoked the 
cigarette with a friend of the same age, 25% with a family member, and 25% with an older 
friend. Fifty-six percent of those who started at age 12 and older smoked their first cigarette 
with a friend of the same age and 17% with a family member. 

To understand why approximately 28% of all children try cigarettes but never become 
regular users (experimental nonadopters), Croft et al. conducted a study to identify social and 
psychological characteristics that distinguish them from adopters (4). Among white females, 
adopters (51%) smoked their first cigarette at a younger age than experimental nonadopters 
(20%). Regardless of race or gender, experimental nonadopters were more likely to take a 
Cigarette (17%) than were adopters (10%). Adopters, on the other hand, were more likely to 
purchase their first cigarette (29%) than experimental nonadopters (13%). During their first 
cigarette experiences, a higher percentage of experimental nonadopters (25%) than adopters 
(21%) smoked alone; experimental nonadopters also reported having fewer friends and 
family members who smoked. 

In the 1981-1982 survey, friendship patterns were available; therefore, friends’ actual 
reports of behavior were measured rather than respondents’ perception of their friends’ use. 
In 1981-1982 and 1983-1984, friendship patterns were measured by asking respondents for 
specific information about their choice of friends at school. Friends selected by cigarette 
smokers differed significantly from those selected by nonsmokers. Nonsmokers (89%) were 
much more likely to pick friends who do not smoke, whereas 47% of smokers had a best friend 
who also reported smoking. White female and black female smokers (63% and 50%, 
respectively) were more likely to have best friends who also reported smoking, compared with 
9% of white female nonsmokers and 10% of black female nonsmokers. Among black males, 
38% of smokers and 15% of nonsmokers had best friends who smoked. 

Children who had tried cigarettes without adopting the habit (experimental nonadopters) 
showed significantly higher agreement with health beliefs concerning the adverse effects of 
cigarette smoking (Table 1). A significantly higher percentage of adopters believed that 
smoking was pleasurable (Table 2). The external-attribution beliefs (Table 3) refer to theories 
from the child’s point of view as to why others smoke cigarettes, reflecting perceived causes of 
behavior in others. Experimental nonadopters showed higher agreement with these beliefs. 
The internal-attribution beliefs (Table 4) contain statements referring to perceived psychologi- 
cal and physiological reinforcements of cigarette-smoking behavior in models. Adopters were 
more likely to believe that smoking behavior had psychological and physiological benefits. 

A 3-year longitudinal follow-up of adopters and experimental nonadopters showed that 
80% of the experimental nonadopters maintained their nonsmoking behavior, and almost 
65% of the adopters continued smoking (4). In general, those who maintained smoking 
behavior years later had more friends who smoked, believed smoking to be enjoyable, and 
had fewer negative beliefs concerning why others smoked. Experimental nonadopters who 
maintained nonsmoking behavior, especially in the older cohort, exhibited higher agreement 
with the negative consequences of cigarette smoking and theories concerning the smoking 
behavior of others. 
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TABLE 1. Health beliefs of children (8-17 years), by smoking behavior and race, 
Bogalusa Heart Study, 1976-1977 





Percent agreement with statement 
White Black 
Experimental 


nonadopters Adopters nonadopters Adopters 
(n = 549) (n = 297) (n = 308) (n=113) 








Health beliefs 





Smoking causes cancer. 90.62 78.1> 90.6° 82.3! 
Smoking causes heart disease. 76.7 56.2° 77.3° 64.6° 
People can die from smoking. 88.72 77.1° 82.8 81.4 
ae does more harm than 88.34 72.7 75.0 66.4 


Kids should be discouraged from 78.74 58.9 67.5 62.0 
smoking. 

a > b, p < 0.0001 

c>d,p< 0.01 

e>f,p < 0.05 





TABLE 2. Pleasures-of-smoking beliefs of children (8-17 years), by smoking behavior, 
Bogalusa Heart Study, 1976-1977 





Percent 
with statement 


Experimental 





Pleasures-of-smoking beliefs 





My friends like me because | smoke. 
It's nice to smoke alone. 

It's nice to smoke with friends. 
Smoking cigarettes is enjoyable. 
a> b, p = 0.0001 
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TABLE 3. External-attribution beliefs of children (8-17 years) about the attitudes of 
others, by smoking behavior, Bogalusa Heart Study, 1976-1977 





Percent 
with statement 


Experimental 
nonadopters Adopters 
(n= 848) (n= 410) 





External-attribution beliefs 





People smoke to show off. 76.4 41.2> 
People smoke because they want to look big. 75.0 43.2 
People smoke to be grown up. 62.9# 34.4» 


People smoke because their friends smoke. 69.34 53.7° 
a > b, p < 0.0001 





TABLE 4. Internal-attribution beliefs of children (8-17 years) about smoking, by smok- 
ing behavior and race, Bogalusa Heart Study, 1976-1977 





Percent agreement with statement 
White Black 
Experimental 








internal-attribution beliefs Adopters 
(n = 308) (n= 113) 





People who smoke seem to be 
more at ease. 19.28 38.98 


They think it is relaxing. . 46.4 49.6 
They like it. 58.4 67.3 


Smoking cigarettes helps people 
when they feel nervous and 
embarrassed. 


a> b, p < 0.0001 





DISCUSSION 
A study of cigarette-smoking behavior in children and adolescents was conducted as part 
of the Bogalusa Heart Study. The main objectives were to obtain reliable information on the 
beliefs and behavior regarding cigarette smoking in children (1-6) and to document the clinical 
of adverse relationships between cigarette smoking and risk factors for car- 
diovascular disease in childhood and adolescence (7-10). This study reports trial and 
adoption of cigarette smoking within a social-learning-theoretic framework (2-5). Children try 
smoking as a result of their association with smokers and their relative isolation from 
nonsmokers. The individual is exposed to smokers (modeling) and vicariously experiences 
the consequences for the individual of exhibiting smoking or nonsmoking behavior (positive or 
negative reinforcement). Beliefs and values are products of verbal and nonverbal learning 
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based on relationships and direct or vicarious contingencies that may cause cigarette- 
smoking behavior. In the Bogalusa study, adopters were initiated at a younger age by family 
members or older friends. Most children were given their first cigarettes, but 30% of adopters 
purchased them. Their first cigarettes were commonly smoked with family or friends. 
However, among experimental nonadopters, a higher percentage smoked their first cigarette 
alone. The importance of imprinting in early cigarette-smoking experience should not be 
underestimated. Buying the first cigarette indicates an early commitment to the cigarette habit 
and labeling oneself a “smoker.” Furthermore, when first cigarettes are smoked alone, 
individuals learn neither what to expect nor how to smoke to achieve nicotine reinforcement. 

During adolescence, close friends have an increasingly important influence on the 
individual, and the smoking behavior of one’s peers is clearly related to the individual's onset 
of smoking. Understanding the characteristics of children’s peers and of alternative friendship 
patterns is important. Most previous research on the influence of friends on tobacco use has 
relied on the respondent's perception of an individual friend’s use. Such reporting may lead to 
an overestimate of the similarity between the friend’s use and the respondent's own behavior. 
Using the friend’s actual report of behavior, on the other hand, reduces the chance of 
misclassification and avoids the methodological problem associated with a potentially incor- 
rect perception of the friend’s behavior. Analysis of the actual behaviors reported by smokers’ 
best friends shows that, indeed, the behaviors of the selected best friends are the most similar 
to the behavior of the focal person. 

Several conclusions regarding intervention strategies may be reached from this research. 
Because younger children often try their first cigarettes with family members, intervention 
programs should not neglect this area of influence. In addition, intervention programs should 
consider the role of best friends in smoking behavior. Because purchasing the first cigarette 
was related to continued smoking, age restrictions on tobacco buyers should be enforced. 
Finally, intervention programs designed simply to prevent children from trying cigarette 
smoking might reach more children if they were also directed toward those who have stopped 
smoking (experimental nonadopters and nonadopters). Adopters and experimenters at this 
age may be helped by introducing competing attitudes, motives, or normative expectations, 
thus increasing cognitive dissonance and providing means for justifying the new nonsmoking 
behavior (2). Although not addressed here, further research using principles of social learning 
is needed concerning the influence that advertising has on young people and their 
smoking behavior. 
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INTRODUCTION 


Attitudes toward cigarette use and its consequences have been found to be important 
factors in the frequency with which adolescents use cigarettes. There is controversy, however, 
regarding whether attitudes affect behavior or behavior affects attitudes (1,2). This study was 
designed to examine the relationship between attitudes and behavior regarding 
adolescent smoking. 


METHODS 
Subjects 

The sample for this analysis consisted of 1,050 students from junior and senior high 
schools in Muscatine, lowa (population 32,800), who participated in 2 consecutive years of a 
5-year longitudinal study of adolescent cigarette use. The students were predominantly white, 
with a small Hispanic representation, and were from middle-class families. Data were 
collected in the spring of 1981 (time 1) when the adolescents were in grades 9-12, and again in 
the spring of 1982 (time 2). At both of these times, students were administered questionnaires 
by trained research staff from the University of lowa. The questionnaires pertained to the 
adolescents’ attitudes and behavior in relation to tobacco use, as well as the attitudes and 
behaviors of family and friends. In addition, saliva samples were collected from the students 
and were tested for thiocyanate to validate their self-reports of smoking behavior. Mean levels 
of thiocyanate were compared with the group means of smoking frequency for the non- 
smokers, those who had smoked from one to three times, and those who smoked once a 
month or more. This analysis substantiated the students’ self-reports of cigarette use. A more 
lengthy discussion of this procedure is presented elsewhere (3). 

At both time 1 and time 2, a regular smoker was defined as an adolescent who smoked at 
least once a month, and a nonregular smoker was defined as an adolescent who had smoked 
only one to three times or who had never smoked. 


Measures 

The relationship between adolescents’ smoking attitudes and behavior was examined by 
factor analysis of the attitudinal measures from the 1981 questionnaire that related to the 
“good” (as perceived by the students) and bad effects of smoking. This analysis was done 
with the use of oblique rotation and maximum likelihood procedures. Only factors with an 
eigenvalue of 1.0 were retained. From this analysis, four factor-based, attitudinal scales were 
created by summing the scores on variables that loaded at 0.40 or higher on only one factor. 
These scales were short-term bad effects, short-term “good” effects, long-term bad effects, 
and long-term “good” effects. The measure for short-term bad effects was a four-item scale 
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that included statements such as “smoking would upset my stomach” and “smoking makes 
me feel bad.” The Cronbach's alpha coefficient of reliability for this scale was 0.87. The short- 
term “good” effects scale was a two-item measure of the calming effects of cigarettes 
(alpha = 0.83). The scale for long-term bad effects was composed of seven items that 
indicated long-term health risks associated with smoking (alpha = 0.86), and the six-item 
scale of long-term “good” effects included such statements as “smoking is rewarding and 
enjoyable” (alpna = 0.74). 

The questionnaires also included demographic data and an assessment of the smoking 
behavior of the respondents’ families and friends. Eight variables were included in the 
analysis: mother smoking, father smoking, brother smoking, sister smoking, best friends 
smoking, socioeconomic status, gender, and age. 

Smoking behavior was based on one self-reported measure: the frequency of cigarette 
use. The six response categories ranged from never to daily. The questionnaire also 
contained two additional measures of smoking behavior: the quantity of cigarette smoking 
and a self-description indicating where respondents fell along a continuum from nonsmoking 
to heavy smoking. The intercorrelations among these items were high (r = 0.90), and 
because using combinations of these items did not change the results, only the frequency of 
smoking measure was used in the analysis. 


RESULTS 


Smoking at time 1 was the best predictor of smoking at time 2 for both groups, the 
nonregular and the regular smokers. However, because this study's focus was on assessing 
the relationship between attitudes and behavior, the results on that predictor are not 
discussed in this paper. 

In the total sample, 56.6% of the students had never smoked, 29.6% had smoked only one 


to three times, and approximately 14% were smoking cigarettes monthly or more (Table 1). For 
this sample of students, the frequency of cigarette use was very similar for both males and 
females (Figure 1). A higher percentage of females than males were monthly smokers, 
whereas a slightly higher percentage of males than females had smoked once. Cigarette 
smoking increased concurrently with every grade level (Figure 2), and students who had a 
lower grade-point average tended to smoke more frequently than those with better grades 
(Figure 3). 


TABLE 1. Frequency of cigarette use for total sample at time 1 
Percent* 








56.6 
18.2 
11.4 
5.0 
2.7 


Daily 6.2 
“Percentages do not add up to 100 because of rounding. 
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Figure 1. Cumulative percentage of cigarette use at time 1, by gender (N = 1,050) 
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Figure 2. Cumulative percentage of cigarette use at time 1, by grade level (N = 1,050) 
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Figure 3. Cumulative percentage of cigarette use at time 1, by grade-point average 
(N = 1,050) 
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The main purpose of the study was to investigate the relationship between attitudes and 
behavior regarding cigarette smoking at time 1 and again at time 2. This was accomplished 
through a series of cross-lagged path analyses. Since the relationship between attitudes and 
behavior is different for smokers and nonsmokers (3-6), this sample was divided into regular 
and nonregular cigarette smokers so that differences between these two groups could be 
examined. Analyses were then run separately for both groups. 

A comparison of the two groups at time 1, based on selected demographic items, showed 
some statistically significant differences. Regular smokers were more likely than nonregular 
smokers to be older and to have a lower grade-point average. Regular smokers also had a 
higher percentage of parents, siblings, and best friends who used cigarettes. No significant 
differences between the two groups were found, however, in terms of socioeconomic status or 
the ratio of male to female smokers or nonsmokers. 

Figure 4 presents the findings of the cross-lagged path analyses for adolescents who were 
not regular smokers. For a clearer presentation, only the significant paths have been 
indicated. The paths between attitudes at time 1 and smoking behavior at time 2 and those 
between smoking behavior at time 1 and attitudes at time 2 are of primary concern. 


Figure 4. Cross-lagged path analyses for nonregular smokers at time 1 (significant 
paths only) 
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For adolescents who were not regular smokers at time 1, attitudes about the effects of 
smoking were not significantly related to smoking behavior at time 2. Smoking at time 1, 
however, significantly predicted all four attitudinal scales at time 2. Thus, favorable attitudes — 
or the absence of unfavorable attitudes about the effects of cigarette smoking — appeared to 
be unimportant in predicting smoking in the following year. Rather, assessments of effects 
reflected experience with cigarette use. These findings indicate that if adolescents have 
not smoked, they will hold attitudes about the unfavorable effects of smoking, whereas if 
they have smoked, their attitudes are likely to become more favorable as they smoke 
more frequently. 

Of the control variables, gender was found to be significantly related to smoking at time 2, 
indicating that more females than males were likely to be smoking by the second year. The 
smoking behavior of the adolescents’ best friends was found to be related to both smoking 
behavior and the attitudinal scale for long-term bad effects at time 2. If the adolescents’ best 
friends were smoking at time 1, the students were more likely to be smoking the following year 
and were also less likely to be concerned with the long-term bad effects of smoking. 

The smoking behavior of the students’ brothers at time 1 was found to be negatively 
associated with the attitudinal scale for short-term bad effects at time 2. If the students’ 
brothers smoked, the adolescents were less likely to hold negative attitudes about the short- 
term bad effects of smoking than students whose brothers did not smoke. 

The results for adolescents who at time 1 were already smoking at least once a month are 
given in Figure 5. Again, only the significant paths have been indicated. The path from 
frequency of smoking at time 1 to the attitudinal scale for long-term “good” effects at time 2 is 
significant, indicating that the more frequently the adolescents smoked, the more likely they 
were to perceive good outcomes from smoking. The path from short-term bad effects at time 1 
to smoking at time 2, however, is also significant. This shows that adolescents who perceived 
short-term bad effects at time 1 were less likely to continue smoking at time 2. Apparently, if 
adolescents are already smoking regularly, whether they continue smoking will depend on 
how they view the immediate effects of smoking. If smoking a first cigarette is not an adverse 
experience, attitudes toward smoking become more favorable as the frequency of 
smoking increases. 

Interestingly, the smoking behavior of the adolescents’ best friends at time 1 was not 
associated with any of the attitudinal scales or with cigarette smoking at time 2. Apparently, 
once an adolescent begins to smoke, in part through associating with friends who smoke, the 
smoking behavior of his or her friends does not remain important. In this group of adolescents, 
the impact of friends on smoking behavior seemed to be greatest during the initiation stage, 
not the maintenance stage, of cigarette use. 

The findings regarding the limited impact of attitudes on behavior may result from the 
colinearity among the variables in the analysis. In the investigation of this possibility, the 
analysis for the adolescents who were not regular smokers at time 1 was done by using only 
the attitudinal scale for short-term bad effects, because this variable seemed to be the one 
most strongly related to smoking at time 1. The path from short-term bad effects to smoking at 
time 2, however, still was not significant. 
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Figure 5. Cross-lagged path analyses for regular smokers at time 1 (significant paths 
only) 
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DISCUSSION 


The results of this study indicated that for both regular and nonregular smokers, smoking 
behavior was more predictive of attitudes regarding the effects of smoking than were the 
attitudinal scales predictive of future cigarette use. Therefore, intervention programs that 
focus on attitudes about the consequences of smoking may not adequately reduce the 
number of adolescent smokers unless they also address the behavioral and social aspects of 
cigarette use. Attitudes may be one appropriate target of intervention programs designed to 
help adolescents stop smoking, however. 

Implications for further research are found in relation to the smoking behavior of the 
adolescents’ brothers and best friends. In this study, brothers’ smoking behavior had a greater 
impact on the adolescents’ cigarette use than either their parents’ or sisters’ smoking 
behavior. This finding points to the need to include siblings’ smoking behavior, as well as 
parental smoking, in research models. In addition, the smoking behavior of the adolescents’ 
best friends had an impact on the attitudes and behavior of the nonregular smokers, but not 
the regular smokers, indicating that further attention needs to be given to the impact of best 
friends at both the initiation and maintenance stages of adolescent smoking. 

The generalization of the results reported here is limited by the nature of the adolescent 
population studied. Although at the time of this study the prevalence of smoking in Muscatine, 
lowa, was not substantially different from the prevalence nationwide, the particular socio- 
psychological factors that generated smoking might have been. Therefore, replication of this 
Study is suggested, with subjects being adolescents from more diverse populations. 
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INTRODUCTION 

The rationale for early prevention of cigarette smoking is usually derived from the 
observation that long-term cessation rates among adult smokers are low (1). However, 
evidence of early and adverse effects of smoking on risk factors for chronic diseases would 
provide an additional rationale. For example, evidence exists that atherosclerotic lesions are 
present in youth (2) and that the extent of these lesions is strongly associated with serum 
lipoprotein concentrations (3). Finding that cigarette smoking in adolescents is associated 
with a more atherogenic profile of serum lipids would then suggest that cumulative detrimental 
effects may be accruing at even the earliest stages of cigarette use. Such a finding would 
amplify the importance of a primary prevention strategy relative to the treatment of high-risk 
subgroups in middle age. 

Concern about the health effects of cigarette smoking stems from the fact that cigarette 
use has been associated with an increased risk of cancer (of the lung, larynx, oral cavity, and 
esophagus), heart disease, chronic lung disease, and overall mortality (4). Some mecha- 
nisms for these increased risks are known, but most are not. Further knowledge must come 
from laboratory studies of animals and from epidemiologic studies. In particular, population 
Studies of young smokers may provide important clues to the causes of smoking-related 
disease in two ways. First, if differences between smokers and nonsmokers were absent 
before the onset of smoking, then any later observed associations are less likely to have 
arisen from selection bias. Second, if differences between smokers and nonsmokers emerge 
early (because of selection bias), the field of plausible mechanisms is somewhat narrowed. 

In this paper, data on adolescent smokers and nonsmokers are analyzed to see whether 
the risk factor differences reported between adult smokers and nonsmokers are detectable 
during the first few years of smoking (i.e., in adolescence). This brief report focuses on three 
risk factors that may be mediators between cigarette smoking and an elevated risk of disease: 
white blood ceil (WBC) count, serum concentrations of high-density lipoprotein cholesterol 
(HDL-C), and spirometric measures of pulmonary function (forced vital capacity [FVC] and 
forced expiratory volume in one second [FEV,)). 


PREVIOUS RESEARCH 


First, recent evidence suggests that each of the above three mediating factors may be a 
risk factor for chronic diseases. In addition, recent findings have linked cigarette smoking to 
these mediating risk factors (5-8). Nevertheless, an association between these factors and 
these biologic measurements is not evidence of a causal chain. 
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White Blood Cell Count 


Several studies have related WBC count to the risk of fatal and nonfatal coronary heart 
disease (CHD) (5). Furthermore, several cross-sectional studies have found elevated WBC 
counts among smokers compared with nonsmokers. A recent analysis of data from the 
Multiple Risk Intervention Trial found that the WBC count was positively associated with rates 
of CHD (CHD death or nonfatal myocardial infarction), cancer mortality, and all-cause 
mortality (5). Smokers, on the average, exceeded nonsmokers in WBC count by 1,670/cu mm. 
Thus, part of the association of smoking with CHD and cancer mortality was reflected by WBC 
count. This difference is substantial in the light of estimates that a decline of 3,000/cu mm in 
WBC count could reduce the risk of CHD mortality and all-cause mortality by 14% and 6%, 
respectively (5). 


High-Density Lipoprotein Cholesterol 

HDL-C has been considered a protective factor for CHD since the studies of Brunner in 
Israel (6). Cross-sectionally, HDL-C has been found to be lower in smokers than in non- 
smokers when controls for body fat, alcohol consumption, and physical activity are incorpo- 
rated into the analysis (7). Thus, itis possible that alteration of HDL-C is a mechanism by which 
smoking increases the risk of CHD over time. Lowered HDL-C may promote the atheroscler- 
otic process. What remains to be shown, however, is whether this difference in HDL-C 
precedes the onset of regular smoking; that is, persons who become smokers may differ from 
their nonsmoking age mates in some manner that lowers their level of HDL-C before they 
start smoking. 


Pulmonary Function 

Various transformations of FEV and FVC have been linked to chronic lung disease, and in 
particular to dysfunction of the small airways (4). Several cross-sectional studies of adoles- 
cents have found an increased frequency of respiratory illness, chronic respiratory symptoms, 
or reduced levels of expiratory flow among smokers (8). Causal inferences from such studies 
are risky, however, since youthful smokers differ from their peers in many respects other than 
their smoking habits. A recent longitudinal study of 669 schoolchildren ages 6 to 16 from East 
Boston (8) is more convincing in this regard, since it provided data on the children’s pulmonary 
function both before and after regular smoking began. The children who became smokers did 
not differ from the nonsmokers in the increase of FEV, or in the middie half of FVC before they 
began smoking. However, after becoming smokers, these children — compared with non- 
smokers — showed a significant decline in both measures of pulmonary function. 


METHODS 


The data presented here are from the Berlin-Bremen Study of the development of chronic- 
disease risk factors during adolescence. The unique aspect of the study is the combination of 
longitudinal psychosocial assessment with a medical examination. The sampling design and 
psychosocial aspects of the study are described in Chapter 1 of this report. 

Medical examinations were conducted in the fall of 1983, 1984, and 1985 for adolescents in 
the 7th or 8th grade in 1983. The examination included observation of anthropometric 
dimensions, skin-fold thickness, resting blood pressure and heart rate, spirometric measures 
of pulmonary function, sexual development, expired carbon monoxide, bicycle ergometric 
performance, and blood chemistry. Students were also interviewed concerning cigarette 
smoking, alcohol use, level of physical activity, and use of oral contraceptives. Blood 
chemistry included serum concentrations of total choiesterol and HDL-C, thiocyanate, 
triglycerides, uric acid, glucose, electrolytes, and leukocyte-erythrocyte characteristics. 
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RESULTS 
White Blood Cell Count 


Figure 1 shows the cross-sectional relationship between self-reported cigarette smoking 
and WBC count for the fall 1985 wave of the Berlin-Bremen Study. For the males, WBC 
increased steadily with smoking frequency, but the relationship was less clear for the females. 
Since the concentration of carbon monoxide (CO) in expired air correlated (r = 0.7) with the 
level of self-reported smoking in the fall of 1985, the relationship between smoking and WBC 
count can also be assessed by using CO as an indicator of exposure to cigarette smoke. 
Figure 2 depicts this relationship. 


Figure 1. Mean white blood cell counts and self-reported levels of daily smoking for 9th- 
and 10th-grade students, by gender, Germany, 1985 
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Figure 2. Mean white blood cell counts and the concentrations of carbon monoxide in 
expired air for 9th- and 10th-grade students, by gender, Germany, 1985 
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Both males and females showed an increase in WBC count with increases in CO in expired 
air (Figure 2). The use of CO as a measurement of cigarette smoke exposure has the 
advantage that it is independent of reporting bias; however, it is not a measure of chronic 
exposure, but of exposure within the preceding 4-12 hours. 

Since the relationships depicted in Figures 1 and 2 are cross-sectional and have not been 
adjusted for potential confounding factors, they should be interpreted with caution. Neverthe- 
less, the data are consistent with results found in similar studies of adults. 


High-Density Lipoprotein Cholesterol 

Analysis of the longitudinal relationship between HDL-C and smoking showed that a 
regression of HDL-C in 1985 on CO in 1985 results in a negative slope that is statistically 
significant for males (p < 0.05) and females (p < 0.10) even when controlled for numerous 
potentially confounding factors, including HDL-C levels in 1983. However, the relationship 
between HDL-C and CO was not significant in 1983 or in 1985. This indicates that the inverse 
relationship between smoking and HDL-C was not present before smoking initiation (none of 
the sample students were moderate smokers in 1983), but it emerged within the first 2 years. 
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Pulmonary Function 

The index of pulmonary function used here is the ratio of FEV, to FVC. That is, the volume 
of air expired in the first second is expressed as a proportion of the total volume of air expired. 
This ratio is less confounded with growth and body size than either measure by itself. Figure 3 
depicts the relationship between CO in expired air and the FEV,:FVC ratio. The decline in 
spirometric measures of pulmonary function is clear for both genders. 


Figure 3. Mean spirometric performance (FEV,/FVC)* and carbon monoxide levels for 
9th- and 10th-grade students, by gender, Germany, 1985 
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DISCUSSION 


The results of these analyses indicate that the association of smoking with three important 
risk factors for chronic disease can be detected in adolescents who have been smoking 
moderately for less than 2 years. The cumulative effects of depressed HDL-C, for example, 
may explain the elevated risk of CHD observed among smokers. These data also emphasize 
the importance of a primary prevention approach to the public health problem of tobacco and 
cigarette use, since negative health consequences are apparent in the earliest stages of the 
smoking habit. 
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Chapter 6 
Predictors of Adolescent Smoking and Implications for Prevention 


Cheryl L. Perry, Ph.D., David M. Murray, Ph.D., and Knut-inge Klepp, Cand. Sci. 
Division of Epidemiology, University of Minnesota 


INTRODUCTION 


Identifying and understanding the predictors of adolescent smoking should ultimately 
guide and enhance efforts in prevention and intervention. The usefulness of theoretical work 
is its translation into socially conscious action. Psychologist Curt Lewin is often quoted as 
saying, “There's nothing so practical as a good theory.” This paper traces an effort to design 
and evaluate an intervention, from an initial theory to the identification of variables that are 
amenable to intervention. The paper also describes the process of theory testing and the 
application of knowledge gained from that testing to the design and evaluation of 
an intervention. 

The Minnesota Heart Health Program is a communitywide health-promotion program 
funded by the National Heart, Lung, and Blood Institute, National Institutes of Health, Public 
Health Service (PHS), U.S. Department of Health and Human Services (HHS), over the 10- 
year period 1980-1990. This program has provided the structure in which strategies derived 
from theoretical work may be tested and healthier behavior may be promoted (1). The overall 
aim of the program is to reduce risk factors for cardiovascular disease as well as reduce the 
number of heart attacks and strokes in three participating communities. Three additional 
communities serve as reference communities. Educational methods — including mass 
media, community organization, and direct education and risk-factor screening programs — 
are the main strategies used to encourage healthful changes in eating habits, exercise, and 
smoking and to control high blood pressure. 


THEORETICAL ISSUES 


School-based educational programs for youth are viewed as significer:t components of the 
Minnesota Heart Health Program (2). The programs are seen as having the potential of 
sustaining healthful habits in children and adolescents and are alsc, considered important 
vehicles for transmitting helpful information to parents and other adults. 

The conceptualization, development, refinement, dissemination, and evaluation of strat- 
egies to deter the onset of smoking among 7th graders have been primary focuses of 
Minnesota's youth-education efforts. The strategies are based on a theoretical framework 
suggested by social learning theory (3), problem behavior theory (4), and social inoculation 
theory (5). Major targets of intervention include changes in the environmental, personality, 
and behavioral attributes that support health-enhancing behavior or that discourage health- 
compromising behavior such as cigarette smoking. For example, in examining attributes at 
each level, one could systematically promote 1) healthy role models for nonsmoking, such as 
among parents or peers (at the environmental level) or 2) the acquisition of social skills (at the 
behavioral level). Less is known about personality attributes or individual differences predic- 
tive of smoking behavior among adolescents (6). In contrast, the problem behavior theory has 
led to the assumption that personality factors reflect more enduring attributes that would be 
particularly relevant for sustained behavioral changes. 
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Because adolescent smoking was interpreted as purposeful or functional within the 
context of adolescent lives, the functional meanings of adolescent smoking behavior were 
studied as critical constructs in the design of an intervention program. Functional meanings, 
then, are seen as the purposes that the behavior serves or the outcomes that the individual is 
seeking when using the behavior. Behaviors gain functional meaning through an individual's 
observation of others and through direct experience. The general hypothesis of this study 
followed the logic that smoking behavior among adolescents would be better understood and 
accounted for if it were studied in its functional context. Consequently, prevention strategies 
could be more effective if they addressed those functions, either by altering the existing 
functional meanings or by promoting health-enhancing alternative behaviors that could serve 
functions similar to those served by the use of tobacco. 


SPECIFICATION OF VARIABLES 


This general hypothesis was examined in two projects funded by the National Institute on 
Drug Abuse of the Alcohol, Drug Abuse, and Mental Health Administration, PHS, HHS, with 
participants from junior and senior high schools in seven school districts of the Twin Cities 
metropolitan area. Group interviews with students led to the development of a questionnaire 
built around six functions served by smoking. These functions relate to important develop- 
mental tasks for adolescents in our culture. Smoking was seen as: 


* acoping mechanism for dealing with boredom and frustration 
* enjoyable and as a way to have fun 
* a strategy to reduce stress 


* a transition marker or a claim on a more mature, adult status 


* a way of gaining admission to the peer group (If one smokes an offered cigarette, rather 
than refusing, it signals mutually acceptable behavior.) 


* a way to maintain one's own personal energy, to feel centered or renewed. 


These functions were examined as they relate to smoking through six constructs, that is, 
six manifestations of each functional meaning as it is learned in the social environment. The 
six constructs included functional values, outcome expectations, usefulness to parents, 
usefulness to peers, opportunities for use, and intentions to use. 

A school-based survey was administered in the seven school districts and provided data 
on the smoking behavior of 2,587 students in the 9th and 10th grades and 1,286 students in 
the 7th grade. The questionnaire reflected the respondent's 1) smoking behavior, 2) percep- 
tion of the functional meanings of smoking, and 3) basic demographic information. Levels of 
carbon monoxide in expired air were measured for all students to provide an objective 
measure of smoking and to increase the validity of self-reporting measures. 
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The functional meanings of smoking were assessed by asking students to indicate on a 10- 
point Likert scale the degree to which they felt that smoking would hxip them respond to the 
functional need described in the question. For example: 


How much would it help you to get over being bored or lonely — 
* if you smoked a cigarette? 

* if you smoked several cigarettes? 

* if you talked to a friend? 


* if you went for a walk or got some exercise? 


reflecting outcome expectations for use, or 
If you were feeling bored or lonely, how sure are you that you would — 
* smoke a cigarette? 
* smoke several cigarettes? 


reflecting, in this case, behavioral intentions. 


Smoking behavior was assessed by means of a smoking index derived from questions that 
reflect the recency, frequency, and intensity of the behavior. This index was used in previous 
research at the University of Minnesota and was shown to be reliable and valid (7). 

In the testing of the predictive value of this approach, age, gender, and the six constructs 
were used to predict tobacco use within the context of the six functions. Multiple correlation 
coefficients were derived by regressing age, gender, and the six constructs on smoking 
behavior (Table 1). 


TABLE 1. Multiple correlation coefficients derived by regressing age, gender, and the 
six constructs on tobacco use, by students’ grade level 





7th grade 9th-10th grades 
(n = 1,286) (n = 2,587) 


Bored or lonely 0.30 0.75 
Feeling older 0.35 0.70 
Having fun 0.39 0.73 
Making friends 0.37 0.61 
Personal energy 0.38 0.67 
Solving personal problems 0.41 0.70 


Total multiple R 0.46 0.75 
Total multiple R-square 0.21 0.56 








The correlation coefficients were considerably higher for the 9th- and 10th-grade popula- 
tion, with 56% of the smoking behavior accounted for by these predictors. The substantially 
lower prevalence of smoking among 7th graders probably contributed to the smaller correla- 
tion coefficients. What is most useful, however, is the recognition that students’ perceptions of 
cigarette smoking are formed primarily in only a 2- to 3-year period. It is precisely at this time, 
when the meanings are being formed, that interventions should be aimed at providing 
alternatives or at promoting other meanings for smoking. 
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INTERVENTION DEVELOPMENT 

The Minnesota Smoking Prevention Program was based on these findings and on previous 
intervention research. The program's goal is to prevent the onset of tobacco use among 7th 
graders in the community and to promote health-enhancing alternatives. The program is 
taught by same-age peer leaders elected by their classmates and trained to teach the class 
sessions. The program consists of six 45-minute sessions held at 2- to 4-week intervals. The 
program teaches social skills that enable students to identify influences on tobacco use and to 
deal with those influences. 

Within the program, the functional meanings of smoking are addressed by the following: 


* Small group discussions on why persons their age start smoking, with a summary by the 
peer leaders that emphasizes the functions identified by the groups, such as being 
accepted by friends or a group, having fun or personal energy, becoming an adult, and 
solving personal problems. 


Interviews with parents that include the parents’ explanations of why adolescents might 
smoke and that reinforce the identification of these meanings. Because parents are key 
role models for adult behavior, what they say and do strongly influences adolescent 
smoking behavior. 


Comparison of expected advantages of smoking with actual results of smoking and 
discussions of the discrepancy, thus countering the projected meaning of smoking as a 
part of being accepted. 


Skills training to identify sources of the functional meanings of smoking from peers, 
adults, or mass media. 


Social-skills training to resist influences to smoke, especially from the most potent 
sources. In training sessions, students are taught various ways to resist pressure from 
peers, and they practice those skills. They learn to analyze advertising techniques and to 
give counterarguments. In addition, they learn how to approach their parents and other 
adults about smoking cessation. 


* Astatement from each student concerning his/her reasons for remaining a nonsmoker, 
thus providing alternatives to the reasons identified that promote smoking. 


EVALUATION 


The Minnesota Smoking Prevention Program is now being evaluated as part of a 
longitudinal study that compares all of the students in the Class of 1989 in West Fargo and 
Fargo, North Dakota, and Moorhead, Minnesota (N = 1,600), with all of the same-age 
students in a comparison community in South Dakota (N = 1,200). Baseline data from all of 
these students were obtained in spring 1983; the program was implemented in 1983-84, with 
self-reported data collected in spring 1984 and 1985. The students were not exposed to any 
other major school-based intervention during that period, but other communitywide efforts 
aimed at adults were ongoing beginning in summer 1983. Since then, interventions aimed at 
increased physical activity and decreased drug use have been implemented or are under way. 
Evaluations of behaviors that are not addressed in the school-based programs, such as 
alcohol use and sleep habits, have shown little change as a result of the communitywide 
efforts to influence adolescent behavior. 

Each year, data from a random sample of participants (N = 500) are coded and analyzed. 
From this sample, a cohort of 310 students has been established. This cohort represents a 
biased sample of the total population; however, the magnitude of the relationships of self- 
reported behavior between the intervention and comparison groups remains the same 
regardiess of whether one looks at the cohort or the cross-section of students. 
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An examination of the proportion of students in the cohort who reported to be current 
smokers reveals an increase in the intervention communities from 1.1% in 1983 to 5.1% in 
1985. This increase is significantly lower than that reported by students in the comparison 
community, where the proportion of current smokers increased from 2.4% to 15.7%, con- 
trolled for differences in baseline smoking through step-wise logistic regression analyses 
(p < 0.01). Data on the onset of smoking — reported by students who claimed in 1983 that 
they had never smoked even a part of a cigarette — suggested that 3.8% of the intervention 
community and 12.3% of the students in the comparison community had become smokers by 
1985. Intervention-community students were also significantly more likely to report that it was 
“very unlikely” that they would accept and smoke a cigarette if a friend offered one. 


DISCUSSION 


In this paper, the development of an intervention to prevent smoking has been traced from 
its broad theoretical background to a concern with the functionality of adolescent smoking and 
then to a predictive test of that concern with functional meaning, with two cohorts of 
adolescents, and finally to the implications for the design and evaluation of a school- 
based intervention. 

It would be useful to enlarge that conceptualization to account for more of the variance in 
7th-grade smoking and to provide guidelines for designing more effective and enduring 
interventions. It would also be advantageous to test this approach by using an experimental 
rather than a quasi-experimental evaluation design to more accurately test not only the 
efficacy of the intervention but also the efficacy of the theoretical approach. Did the functional 
meanings change as a result of the intervention? Were other alternative behaviors adopted? 
The answers to these questions and others concerning the psychosocial effects of theory- 
based interventions should provide practical guidelines for developing future smoking- 
prevention efforts. 
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Glossary of Terms 


Affective-consequence index. Beliefs about the impact of cigarette smoking on mood and 
the capacity to deal with stress. 


Cronbach's alpha. A coefficient used to correct correiations due to measurement error; an 
estimate of validity of differences. Reference: Cronbach, LH. Coefficient alpha and the 
internal structure of tests. Psychometrika 1951;16:297-334. 


path analyses. Method of analysis applied to quasi-experimentallly designed 
studies. Reference: Cooke TD, Campbell, DT. Quasi-experimentation: design and anal- 
ysis issues for field settings. Chicago: Rand McNally, 1979. 


Duncan’s multiple range tests. Method used for analyzing multiple variables. Reference: 
Duncan OD. Some linear models for two-wave, two-variable panel analysis. Psychol Bull 
1969;72:177-82. 


Eigenvalue. Any of the permissible values of a parameter in an eigenfunction (as the discrete 
values of the energy in the solution of the Schrodinger wave equation). 


Likert scale. A series of gradational measurements; a technique for the qradational quan- 
tification of responses to specific questions, as on a scale of 1-10. 


Oblique rotation. Factor analytic selection that allows the factors to be intercorrelated. 


Z-transformation. A method in which the mean is subtracted from each score, and that 
difference is divided by the standard deviation. 
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